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(57)Abstract: 

PURPOSE: To perform high-precise control of an air- 
fuel ratio even when, during the starting of an engine and 
during fuel cut, a downstream air-fuel ratio sensor can 
not be used for control of an air-fuel ratio. 
CONSTITUTION: Outputs from upper stream air-fuel 
ratio sensors 1 3A and 1 3B arranged in an exhaust 
passage situated upper stream from catalyst converters 
12A and 12B are corrected by using an integrated value 
of a deviation between an output from a downstream 02 
sensor 17 and a reference output. An integrated value is 
stored at a control circuit 10, and when a downstream 
02 sensor output can not be used for control of an air- 
fuel ratio, a downstream air-fuel ratio sensor output is 
corrected based on a stored integrated value to control 
an air-fuel ratio. 




LEGAL STATUS 

[Date of request for examination] 27.07.1 998 

[Date of sending the examiners decision of 
rejection] 

[Kind of final disposal of application other than 
the examiner's decision of rejection or 
application converted registration] 

[Date of final disposal for application] 

[Patent number] 3 1 75459 

[Date of registration] 06.04.2001 

[Number of appeal against examiners decision 
of rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



http://www1 9.ipdl.ncipi.go jp/PA1 /result/detail/main/wAAAjxaq2EDA4071 97837P... 2006/09/28 



JP,07-197837,A [CLAIMS] 



Page 1 of 1 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 



l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The three way component catalyst arranged in an internal combustion engine's flueway, 
and the upstream air- fuel ratio sensor which is arranged in the upstream flueway of this three way 
component catalyst, and generates the output signal according to an exhaust air air- fuel ratio, The 
downstream air- fuel ratio sensor which is arranged in the downstream flueway of said three way 
component catalyst, and generates the output signal according to an exhaust air air- fuel ratio, Aii Air 
Fuel Ratio Control means to control said internal combustion engine's combustion air- fuel ratio 
based on said upstream air- fuel ratio sensor output, In the air- fuel ratio control system of the internal 
combustion engine having a parameter operation means to compute the parameter used for Air Fuel 
Ratio Control based on said upstream air-fixel ratio sensor output based on said downstream air- fuel 
ratio sensor output A judgment means to judge whether the conditions to which said parameter 
operation means should use said downstream air- fuel ratio sensor output for said Air Fuel Ratio 
Control were satisfied, When said conditions are satisfied, while having an integral value calculation 
means to compute the integral value of the deflection of the output value of said downstream air-fiiel 
ratio sensor, and a reference value, and a storage means to memorize the this computed integral 
value When said conditions are satisfied, the parameter used for said Air Fuel Ratio Control based 
on the integral value which said integral value calculation means computed at least is computed. The 
air- fuel ratio control system of the internal combustion engine characterized by computing the 
parameter used for said Air Fuel Ratio Control based on the integral value which said storage means 
memorized at the time of said being condition un-materialized. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the air- fuel ratio control system of the internal 
combustion engine which controls an engine's combustion air-fuel ratio based on the output of the 
air- fuel ratio sensor arranged to the upstream and the downstream of an exhaust air clarification 
catalytic converter in a detail about an internal combustion engine's air- fuel ratio control system. 
[0002] 

[Description of the Prior Art] A three way catalytic converter is arranged to an internal combustion 
engine's flueway, and the technique which purifies simultaneously NOX under exhaust air, HC, and 
three injurious ingredients of CO is known, moreover, the thing for which the exhaust air air-fuel 
ratio which flows into a catalytic converter is maintained near the theoretical air fuel ratio since a 
three way component catalyst can purify the three above-mentioned component simultaneously only 
when the air- fuel ratio of the flowing exhaust air is in the very narrow range near the theoretical air 
fuel ratio — exhaust air ~ it becomes important, when keeping description good. At this object, it is 
02 to the catalytic-converter upstream of a flueway. While detecting the exhaust air air- fuel ratio 
which forms air- fuel ratio sensors, such as a sensor, and flows into a catalytic converter actually, 
generally carrying out feedback control of the amount of fuel supply to an engine so that an exhaust 
air air-fuel ratio may be maintained to theoretical air fuel ratio based on the detected exhaust air air- 
fuel ratio is performed. (In addition, suppose that the air- fuel ratio of combustion [ in / for the ratio 
of the amount of air and the amount of a fuel which were supplied to the flueway of the catalytic- 
converter upstream and the engine combustion chamber, the inhalation-of-air path, etc. / an exhaust 
air air- fuel ratio a call, and an engine combustion chamber ] is called a combustion air- fuel ratio in 
this description.) Therefore, when a fuel or the secondary air is not supplied to the flueway of the 
catalytic-converter upstream, an exhaust air air- fuel ratio and a combustion air- fuel ratio will be in 
agreement. 

However, if an engine combustion air- fuel ratio is controlled as mentioned above according to the 
output signal of an air-fuel ratio sensor formed in the catalytic-converter upstream, a problem may be 
produced actually. 

[0003] That is, since dispersion in the output characteristics of each air-fuel ratio sensor and change 
of the output characteristics by secular change will be reflected in direct control if the above control 
is performed, the case where the precision of Air Fuel Ratio Control gets worse arises. Moreover, in 
the catalytic-converter upstream, since the exhaust gas discharged from each cylinder is not mixed to 
homogeneity but a sensor detects exhaust air air- fuel ratio fluctuation of a specific cylinder 
depending on arrangement of an upstream air- fuel ratio sensor, it may be difficult to control to 
accuracy the exhaust air air- fuel ratio which flows into a catalytic converter as a whole near the 
theoretical air fuel ratio. Furthermore, since a normal-output value (output value corresponding to 
theoretical air fuel ratio) changes in many years past in using the all-over-the-districts air- fuel ratio 
sensor which generates the output which is proportional to an air- fuel ratio in the large range as an 
upstream air-fuel ratio sensor, the problem from which a control core air-fuel ratio comes to separate 
from theoretical air fuel ratio gradually arises. 

[0004] In order to solve this problem, an air-fuel ratio sensor (downstream air- fuel ratio sensor) is 
arranged also to the flueway of the downstream of a catalytic converter besides an upstream air- fuel 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/16/2006 



JP,07-197837,A [DETAILED DESCRIPTION] 



Page 2 of 12 



ratio sensor, and, in addition to Air Fuel Ratio Control based on the output signal of an upstream air- 
fuel ratio sensor, the so-called double sensor system which was made to perform Air Fuel Ratio 
Control based on the output of a downstream air- fuel ratio sensor is proposed (refer to JP,61- 
197738,A). 

[0005] At the three way component catalyst downstream, exhaust gas is being mixed to 
homogeneity, since an exhaust-gas temperature is also still lower than the catalyst upstream, 
compared with an upstream air- fuel ratio sensor output, it is stable, and a downstream air- fuel ratio 
sensor output also has little change of the output characteristics by secular change. In the double 
sensor system of above-mentioned JP,61-197738,A, based on the deflection of the output of a 
downstream air- fuel ratio sensor (in this case, downstream 02 sensor) and normal-output value 
(theoretical-air- fuel-ratio equivalent output) which were prepared in the three way component 
catalyst downstream, a gap of Air Fuel Ratio Control by dispersion in the output of an upstream air- 
fuel ratio sensor or change of output characteristics is amended, and it is made to perform exact Air 
Fuel Ratio Control by amending the feed back control of air- fuel ratio by the upstream air- fuel ratio 
sensor (in this case, upstream 02 sensor). 

[0006] By the above double sensors, in order to perform exact Air Fuel Ratio Control, both the 
upstream air- fuel ratio sensor and the downstream air- fuel ratio sensor need to be operating 
normally. However, a downstream air- fuel ratio sensor takes time amount for a sensor to reach 
activation temperature at the time of start up between the engine colds, since the distance from an 
engine is far compared with an upstream air- fuel ratio sensor, and has the problem which cannot start 
feed back control of air- fuel ratio even if the upstream air- fuel ratio sensor is carrying out 
temperature up to activation temperature until the late downstream air- fuel ratio sensor of 
temperature up reaches activation temperature. 

[0007] the case where the downstream air- fuel ratio sensor is not being activated with the equipment 
of above-mentioned JP,61-197738,A — an upstream air-fuel ratio sensor output — an engine air-fiiel 
ratio — controlling — making — Air Fuel Ratio Control — an early stage — starting — the exhaust air 
at the time of engine start up etc. — aggravation of description is prevented. 
[0008] 

[Problem(s) to be Solved by the Invention] However, when amendment of Air Fuel Ratio Control by 
the downstream air- fuel ratio sensor output is suspended when it is in the condition that the 
downstream air- fuel ratio sensor is not being activated, like the equipment of above-mentioned 
JP,61-197738,A, and an engine air-fuel ratio is controlled only by the upstream air-fuel ratio sensor 
output, a problem arises. 

[0009] For example, in a double sensor system, since Air Fuel Ratio Control based on an upstream 
air- fuel ratio sensor output is amended by the air- fuel ratio sensor output even when the reference 
value (theoretical-air- fuel-ratio equivalent output) of an upstream air- fuel ratio sensor output is 
greatly shifted from actual theoretical air fuel ratio according to secular change, an engine air-fiiel 
ratio usually comes to be controlled by accuracy near the theoretical air fuel ratio, however, since a 
gap of the reference value of an upstream air- fuel ratio sensor output will appear in direct Air Fuel 
Ratio Control if the case where do not perform amendment by the downstream air- fuel ratio sensor 
output as mentioned above, but only an upstream air- fuel ratio sensor output performs Air Fuel Ratio 
Control arises, an engine air- fuel ratio controls by the condition of having separated substantially 
from theoretical air fuel ratio — having ~ exhaust air — the problem on which description gets worse 
arises. 

[0010] Moreover, although the above explained the case where the downstream air-fiiel ratio sensor 
was not being activated, the problem same immediately after completing fuel loading aiming at the 
time of the return from the fUel cut at the time of a slowdown or output buildup, for example, and 
returning to usual Air Fuel Ratio Control etc. arises. Generally a three way component catalyst is 02 
[ so-called ] which emits the oxygen which adsorbed the oxygen under exhaust air (at the time of the 
Lean air- fuel ratio) when an exhaust air air- fuel ratio was larger than theoretical air fuel ratio, and 
adsorbed when an exhaust air air- fuel ratio was smaller than theoretical air fuel ratio (at the time of a 
rich air- fuel ratio). It has the storage operation. This 02 According to a storage operation, even when 
the exhaust air air- fuel ratio which flows into a three way catalytic converter separates from short- 
time theoretical air fuel ratio, the air- fuel ratio of the ambient atmosphere of a three way component 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/16/2006 



JP,07- 197837, A [DETAILED DESCRIPTION] 



Page 3 of 12 



catalyst can be held near the theoretical air fuel ratio, it becomes possible to maintain the exhaust air 
clarification engine performance of a three way component catalyst good, but on the other hand 
change of the exhaust air air- fuel ratio in the catalytic-converter downstream is produced later than 
exhaust air air-fuel ratio change of the upstream for adsorption of the oxygen of a three way 
component catalyst, and a bleedoff operation. 

[001 1] For this reason, if some time amount is required immediately after completing the above- 
mentioned fuel cut and fuel loading and it uses the downstream air- fuel ratio sensor output 
immediately after a fuel cut or fuel loading termination for Air Fuel Ratio Control until a 
downstream air- fuel ratio sensor comes to generate the output corresponding to an engine air-fuel 
ratio to an upstream air- fuel ratio sensor generating the output corresponding to an engine air- fuel 
ratio promptly, an engine air-fuel ratio may be amended on the contrary in the direction which shifts 
from theoretical air fuel ratio. 

[0012] Therefore, in the conventional double sensor system, in being in the condition of not being 
suitable for a downstream air- fuel ratio sensor output using it for Air Fuel Ratio Control in this way, 
it is necessary to perform Air Fuel Ratio Control only based on an upstream air- fuel ratio sensor 
output, and the same problem as the above arises. On the other hand, in order to solve the above- 
mentioned problem, the air- fuel ratio control system which amended Air Fuel Ratio Control using 
the value in front of time amount until a fuel cut and fuel loading are completed and a downstream 
air- fuel ratio sensor comes to output the value corresponding to an engine air- fuel ratio after 
returning to usual Air Fuel Ratio Control, a fuel cut, or fuel loading initiation is indicated by JP,64- 
36943 ,A. However, the effect of transitional fluctuation of operational status has appeared in many 
cases, and the downstream air-fuel ratio sensor output in front of a fuel cut or initiation of fuel 
loading may not necessarily have become a suitable value to amend a gap of the output reference 
value of the above-mentioned upstream air- fuel ratio sensor. For this reason, there is a problem 
which cannot necessarily guarantee exact Air Fuel Ratio Control like above-mentioned JP,64- 
36943,A even if it adopts the value in front of fuel cut initiation as Air Fuel Ratio Control. 
[0013] In view of the above-mentioned problem, this invention aims at offering the air- fuel ratio 
control system of the internal combustion engine which can perform an engine's Air Fuel Ratio 
Control to accuracy, also when it is in the condition of not being suitable for a downstream air- fuel 
ratio sensor output using it for Air Fuel Ratio Control in the double sensor system which performs 
engine Air Fuel Ratio Control using the air- fuel ratio sensor of a three way component catalyst 
formed in the flueway of the upstream and the downstream, respectively. 
[0014] 

[Means for Solving the Problem] The three way component catalyst which has been arranged in an 
internal combustion engine's flueway according to this invention, and the upstream air- fuel ratio 
sensor which is arranged in the upstream flueway of this three way component catalyst, and 
generates the output signal according to an exhaust air air-fuel ratio, The downstream air-fuel ratio 
sensor which is arranged in the downstream flueway of said three way component catalyst, and 
generates the output signal according to an exhaust air air-fuel ratio, An Air Fuel Ratio Control 
means to control said internal combustion engine's combustion air-fuel ratio based on said upstream 
air- fuel ratio sensor output, In the air- fuel ratio control system of the internal combustion engine 
having a parameter operation means to compute the parameter used for Air Fuel Ratio Control based 
on said upstream air- fuel ratio sensor output based on said downstream air-fixel ratio sensor output A 
judgment means to judge whether the conditions to which said parameter operation means should 
use said downstream air- fuel ratio sensor output for said Air Fuel Ratio Control were satisfied, When 
said conditions are satisfied, while having an integral value calculation means to compute the 
integral value of the deflection of the output value of said downstream air- fuel ratio sensor, and a 
reference value, and a storage means to memorize the this computed integral value When said 
conditions are satisfied, the parameter used for said Air Fuel Ratio Control based on the integral 
value which said integral value calculation means computed at least is computed. At the time of said 
being condition un-materialized, the air- fuel ratio control system of the internal combustion engine 
characterized by computing the parameter used for said Air Fuel Ratio Control based on the integral 
value which said storage means memorized is offered. 
[0015] 
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[Function] Hereafter, an operation of this invention is explained using drawing 1 . Drawing 1 shows 
output fluctuation of each air- fuel ratio sensor in case the engine air- fuel ratio is controlled based on 
the air-fuel ratio sensor output of both the upstream and the downstream, and is drawing 1 (A). 
About output fluctuation of an upstream air-fuel ratio sensor, it is drawing 1 (B). About output 
fluctuation of a downstream air- fuel ratio sensor, it is drawing 1 (C) again. The temporal response of 
the integral value of the deflection of the downstream air- fuel ratio sensor output in these cases and a 
reference value (theoretical-air- fuel-ratio equivalent output) is shown. 

[0016] Moreover, drawing 1 (A) - (C) Section I is Section II and Section III, when the normal output 
of an upstream air- fuel ratio sensor is in agreement with a theoretical-air- fuel-ratio equivalent value. 
The case where the normal output of an upstream air- fuel ratio sensor shifts from a theoretical-air- 
flxel-ratio equivalent value, for example to the Lean side is shown. In addition, although drawing 1 
shows the case where a gap arises rapidly between the normal output of an upstream air- fuel ratio 
sensor, and a theoretical-air- fuel-ratio equivalent value for explanation, actually, the gap between a 
normal output and a theoretical-air- fuel-ratio equivalent value does not become large gradually 
according to secular change etc., and an abrupt change like drawing 1 is not produced. 
[0017] The Air Fuel Ratio Control means controls an engine air-fuel ratio by this invention to a 
target air-fuel ratio (theoretical air fuel ratio) based on an upstream air-fuel ratio sensor output. 
Moreover, a parameter operation means usually calculates the parameter (for example, the amount of 
amendments of an upstream air- fuel ratio sensor output) used for Air Fuel Ratio Control based on the 
integral value of the deflection of a downstream air- fuel ratio sensor output and a theoretical-air- fuel- 
ratio equivalent output at least at the time. 

[0018] therefore, as shown at drawing 1 and Section I, when the gap has not arisen in the normal 
output of an upstream air- fuel ratio sensor An engine air- fuel ratio is controlled by accuracy at 
theoretical air fuel ratio. An upstream air- fuel ratio sensor output ( drawing 1 (A)), A downstream 
air- fuel ratio sensor output ( drawing 1 (B)) becomes the narrow range near [ both ] the theoretical 
air fuel ratio, and since the deflection of a downstream air- fuel ratio sensor output and a theoretical- 
air-fuel-ratio equivalent output becomes zero, the integral value ( drawing 1 (C)) of this deflection 
also becomes abbreviation zero. 

[0019] In this condition, it is drawing 1 (A). If the normal output (theoretical-air- fuel-ratio equivalent 
output) of an upstream air- fuel ratio sensor changes to the Lean side rapidly as shown at Section II, 
since an engine air-fuel ratio will be controlled based on the normal output before change, An engine 
air- fuel ratio comes to be controlled from theoretical air fuel ratio at a rich side, and is controlled by 
the value from which it separated greatly from theoretical air fuel ratio (that is, since the deflection 
integral value of a downstream air- fuel ratio sensor output is zero). Amendment will not be added to 
an upstream air- fuel ratio sensor output, but change of the normal output of an upstream air- fuel ratio 
sensor will appear in direct Air Fuel Ratio Control. 

[0020] However, since a deflection integral value ( drawing 1 (C)) also increases gradually since the 
deflection between the output of a downstream air- fuel ratio sensor and a theoretical-air- fUel-ratio 
equivalent value becomes large by this ( drawing 1 (B)), and Air Fuel Ratio Control is amended 
based on this deflection integral value, it comes (section III) to converge an engine air- fuel ratio on 
theoretical air fuel ratio gradually in spite of change of the normal output of an upstream air- fuel 
ratio sensor. . In this condition, in order to control an engine air- fuel ratio near the theoretical air fuel 
ratio, the deflection between a downstream air- fuel ratio sensor output and a theoretical-air- fuel-ratio 
equivalent value becomes abbreviation zero ( drawing 1 (B)), and, for this reason, does not fluctuate 
the integral value ( drawing 1 (C)) of deflection, either, but it comes to converge it on abbreviation 
constant value. 

[0021] That is, if fixed time amount passes after the normal output of an upstream air- fuel ratio 
sensor changes, an engine air- fuel ratio will come to be again controlled by theoretical air fuel ratio, 
and the integral value of the deflection of a downstream air- fuel ratio sensor will be converged on 
abbreviation constant value. The value (SUMdeltaV02 shows to drawing 1 (C)) of the deflection 
integral value at this time supports the variation (amount shown in drawing 1 (A) by deltal) of the 
normal output of an upstream air-fuel ratio sensor. That is, in other words, when the amount of 
deflection integrals increases to SUMdeltaV02, the amount of amendments of Air Fuel Ratio 
Control will increase, and variation deltal of the normal output of an upstream air- fuel ratio sensor 
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will be offset. 

[0022] For this reason, it will be controlled by the condition that the engine air-fuel ratio separated 
from theoretical air fuel ratio substantially as Section II showed to above-mentioned drawing 1 , 
since the gap of the normal output of an upstream air-fuel ratio sensor would not be amended, if only 
an upstream air- fuel ratio sensor output performed Air Fuel Ratio Control when it is not appropriate 
to use a downstream air-fuel ratio sensor output for Air Fuel Ratio Control like the equipment of 
above-mentioned JP,61 -197738, A. 

[0023] In this invention, when it is not appropriate to memorize the deflection integral value of the 
above-mentioned downstream air- fuel ratio sensor output, for example, to use downstream air-fuel 
ratio sensor outputs, such as the time of start up between the engine colds, and a fuel cut, a 
predetermined period after loading, for Air Fuel Ratio Control, this problem is solved by amending 
Air Fuel Ratio Control based on an upstream air- fuel ratio sensor output using this memorized 
deflection integral value. 

[0024] Although the case where normal-output change of an upstream air- fuel ratio sensor arises 
rapidly is treated in above-mentioned explanation, since normal-output change is what is gradually 
produced in many years past, the output deflection integral value of a downstream air- fuel ratio 
sensor hardly changes actually for a short time, either. For this reason, when amendment of Air Fuel 
Ratio Control based on a downstream air- fuel ratio sensor output is performed, the above-mentioned 
deflection integral value is memorized. By using this memorized value and amending Air Fuel Ratio 
Control based on an upstream air- fuel ratio sensor output, when a downstream air-fuel ratio sensor 
output cannot be used for Air Fuel Ratio Control Even when an air- fuel ratio is controlled only based 
on an upstream air- fuel ratio sensor output, a gap of a normal output is amended appropriately and an 
engine air-fuel ratio comes to be controlled by accuracy at theoretical air fuel ratio. 
[0025] 

[Example] Drawing 2 is the whole schematic diagram showing the example at the time of applying 
the air- fuel ratio control system concerning this invention to a V type 6-cylinder engine. In addition, 
it cannot be overemphasized that this invention can naturally be applied also to serial cylinder 
engines other than a V-type engine. In drawing 2 , 1 shows the body of the V type 6-cylinder engine 
of a configuration of that three cylinders have been arranged in two trains at the V character mold, 
respectively. The air flow meter 3 is formed in the inhalation-of-air path 2 of the engine body 1. An 
inhalation air content is measured directly, the movable blade type air flow meter which contained 
the potentiometer is used, and an air flow meter 3 generates the output signal of the analog voltage 
proportional to an inhalation air content. This output signal is inputted into A/D converter 101 with a 
built-in multiplexer of a control circuit 10. The crank angle sensor 5 which converts into a crank 
angle and generates the pulse signal for criteria location detection every 720 degrees, and the crank 
angle sensor 6 which converts into a crank angle and generates crank each pulse signal for detection 
every 30 degrees are prepared for the distributor 4 for the shaft, respectively. The pulse signal of 
these crank angle sensors 5 and 6 is supplied to the input/output interface 102 of a control circuit 10, 
among these the output of the crank angle sensor 6 is supplied to the interruption terminal of 
CPU103. 

[0026] Furthermore, the fuel injection valves 7 A and 7B for supplying an application-of-pressure 
fuel to an inlet port from a fuel-supply system for every cylinder are formed in the inhalation-of-air 
path 2. Moreover, the coolant temperature sensor 9 for detecting the temperature of cooling water is 
formed in the engine water jacket 8 of the cylinder block of the engine body 1. A coolant 
temperature sensor 9 generates the electrical signal of the analog voltage according to the 
temperature of cooling water. This output is also supplied to A/D converter 101. 
[0027] In a down-stream exhaust air system, they are three injurious ingredients HC, CO, and NOX 
in exhaust gas, respectively from the exhaust manifolds 1 1 A and 1 IB of an engine's 1 right bank 
(henceforth A bank), and a left bank (henceforth B bank). The catalytic converters 12A and 12B 
which hold the three way component catalyst purified simultaneously are formed. These catalytic 
converters (start catalyst) 12A and 12B are comparatively made into small capacity, and are formed 
in an engine room so that catalyst warming up at the time of engine start up can be performed in a 
short time. 

[0028] In exhaust manifold 1 1 A of A bank, i.e., exhaust pipe 14A of the upstream of catalytic- 
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converter 12 A, 1st air- fuel ratio sensor (upstream air- fuel ratio sensor) 13A for A bank is prepared. 
In exhaust manifold 1 IB of B bank, i.e., exhaust pipe 14B of the upstream of catalytic-converter 
12B, 1st air- fuel ratio sensor (upstream air- fuel ratio sensor) 13B for B bank is prepared similarly 
again. 

[0029] Furthermore, two exhaust pipes 14A and 14B join in set section 15a on that lower stream of a 
river, and the catalytic converter (Maine catalyst) 16 which holds a three way component catalyst is 
arranged at the exhaust pipe of this set section 15a downstream. This catalytic converter 16 has a 
comparatively large capacity, and is installed in the under floor of a car body. The 2nd air- fuel ratio 
sensor (downstream air- fuel ratio sensor) 17 is formed in the exhaust manifold 15 of the downstream 
of a catalytic converter 16. 

[0030] In this example, the all-over-the-districts air-fuel ratio sensor (A/F sensor) corresponding to 
one to one that is, which generates the output signal corresponding to an exhaust air air- fuel ratio and 
one to one is used as upstream air- fuel ratio sensors 13A and 13B in the oxygen constituent 
concentration under exhaust air, and the large air- fuel ratio range. There are some types as an A/F 
sensor. Drawing 8 shows the structure of a common A/F sensor typically. The A/F sensor 210 
arranges the solid electrolytes 213, such as a zirconia, among platinum electrodes 211 and 212, and 
has structure which formed the diffused-resistor layer 214 which consists of a ceramic-coating layer 
which restricts the attainment to the cathode of the oxygen molecule in exhaust gas on the 212nd 
page (exhaust side electrode) of cathode. The oxygen pump action which the oxygen molecule which 
the oxygen molecule under exhaust air was ionized in the cathode 212 side, and was ionized when 
the electrical potential difference was impressed between two electrodes 211 and 212 above a certain 
constant temperature, while having arranged so that it may arrange so that exhaust gas may be 
touched in cathode 212 in the A/F sensor of drawing 8 , and atmospheric air may be touched in an 
anode plate 211 moves toward an anode plate 21 1 in the inside of a solid electrolyte 213, and 
becomes an oxygen molecule again in an anode plate 21 1 is produced. By this oxygen pump action, 
the current proportional to the amount of the oxygen molecule which moved to unit time amount 
flows between an electrode 211 and 212. However, since attainment of the oxygen molecule to 
cathode is restricted by the diffused-resistor layer 214, this output current is saturated with a certain 
constant value, and even if it raises an electrical potential difference, a current will not increase. 
Moreover, the value of this saturation current carries out proportionally [ abbreviation ] at the 
oxygen density under exhaust air. Therefore, the output current which carries out proportionally 
[ abbreviation ] with an oxygen density can be acquired by setting up applied voltage suitably. In this 
example, this output current is changed into a voltage signal, and is supplied to A/D converter 101 of 
a control circuit 10. Since the oxygen density and air-fuel ratio under exhaust air have correlation of 
one to one, the above-mentioned output voltage can have correlation of an exhaust air air-fuel ratio 
and one to one, and can know an exhaust air air- fuel ratio according to the above-mentioned output 
current. Drawing 9 shows the output characteristics of the A/F sensors 13A and 13B used by this 
example. 

[0031] It is 02 [ so-called ] from which output voltage changes comparatively rapidly focusing on 
theoretical air fuel ratio on the other hand although the voltage signal according to the oxygen 
density under exhaust air is outputted like an A/F sensor as a downstream air- fuel ratio sensor 17 in 
this example. A sensor is used. 02 Although a sensor is the structure of an A/F sensor and 
abbreviation identitas shown in drawing 8 , the diffused-resistor layer 214 of drawing 8 is not 
formed, but it is used where between 212 is opened, an electrode 211 and. If a solid electrolyte 213 is 
exposed to exhaust gas in this condition and temperature rises, since migration of oxygen ion will 
arise from an electrode 21 1 towards the exhaust side (hypoxia concentration side) electrode 212 an 
atmospheric-air side (hyperoxia concentration side), between an electrode 211 and 212, the electrical 
potential difference corresponding to the difference of the oxygen density of an exhaust side occurs 
an atmospheric-air side. Moreover, the oxygen density under exhaust air is 02 in order to change 
rapidly by the rich and Lean side bordering on theoretical air fuel ratio. The output of a sensor comes 
to show the so-called Z property of changing comparatively rapidly near the theoretical air fuel ratio 
as shown in drawing 10 . 

[0032] Performing control which amends the output of an upstream air- fuel ratio sensor using the 
output of a downstream air-fuel ratio sensor in this example, and 02 of the above-mentioned catalyst 
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In relation to the problem of the time lag by the storage effectiveness, since the thing quick as much 
as possible is desirable, it compares with an A/F sensor, and the speed of response of a downstream 
air- fuel ratio sensor is 02 with sufficient responsibility with few secular change of a normal-output 
electrical potential difference (theoretical-air-fuel-ratio equivalent output voltage). The sensor is 
used as a downstream air- fuel ratio sensor 17. In addition, by the following explanation, they are the 
A/F sensors 13A and 13B and a downstream air-fiiel ratio sensor about an upstream air- fuel ratio 
sensor 02 Suppose that a sensor 17, a call, and these are distinguished. 
[0033] In this example, a control circuit 10 is constituted as a microcomputer and ROM 104, 
RAM 105, the backup RAM 106, and the clock generation circuit 107 grade other than A/D converter 
101, an input/output interface 102, and CPU103 are prepared. In this example, a control circuit 10 
performs basic control, such as fuel-injection control of an engine 1 and ignition-timing control, and 
also functions as the parameter operation means indicated to claim 1 like the after-mentioned, a 
judgment means, an integral value calculation means, and a storage means, and performs an engine's 
1 Air Fuel Ratio Control. 

[0034] Moreover, the idle switch 19 which generates the signal with which a throttle valve 18 shows 
whether it is a close-by-pass-bulb-completely condition, i.e., LL signal, is formed in the throttle 
valve 18 of the inhalation-of-air path 2. This idle status-out-put signal LL is supplied to the 
input/output interface 102 of a control circuit 10. It is for 20A and 20B being secondary air 
installation inlet valves, supplying secondary air to a pan at exhaust manifolds 1 1 A and 1 IB from the 
air supply of the air pump which is not illustrated at the time of a slowdown or an idle, and reducing 
HC and CO emission. 

[0035] Furthermore, in a control circuit 10, down counter 108A, flip-flop 109A, and actuation circuit 
1 10A are for controlling fuel injection valve 7A of A bank, and down counter 108B, flip-flop 109B, 
and actuation circuit HOB are for controlling fuel injection valve 7B of B bank. That is, it sets to the 
below-mentioned routine and is fuel oil consumption (injection time) (A) (fi (B)) fi. When it 
calculates, it is injection time fi (A) (fi (B)). While presetting is carried out to down counter 108A 
(108B), flip-flop 109A (109B) is also set. Consequently, actuation circuit 1 10A (1 10B) starts 
energization of fuel injection valve 7 A (7B). On the other hand, when down counter 108 A (108B) 
carries out counting of the clock signal (not shown) and the output terminal is set to "1" level at the 
last, flip-flop 109 A (109B) is set, and actuation circuit 1 10A (1 10B) stops energization of fuel 
injection valve 7A (7B). that is, above-mentioned fuel injection duration fi (A) only (fi (B)) — fuel 
injection valve 7 A (7B) energizes — having — time amount fi (A) (fi (B)) The fuel of an amount 
which responded will be sent into an engine's 1 A bank (B bank) combustion chamber. 
[0036] In addition, interruption generating of CPU103 is a time of an input/output interface 102 
receiving the pulse signal of the crank angle sensor 6 etc. after A/D-conversion termination of A/D 
converter 101. The inhalation air content data and cooling water temperature data of an air flow 
meter 3 are incorporated by the A/D-conversion routine performed for every predetermined time or 
predetermined crank angle, and are stored in the predetermined field of RAM 105. That is, the 
inhalation air content data and cooling water temperature data in RAM 105 are updated for every 
predetermined time. Moreover, rotational-speed data are calculated by interruption of every 30- 
degreeCA (crank angle) of the crank angle sensor 6, and are stored in the predetermined field of 
RAM105. 

[0037] At the example by this invention, a control circuit 10 is the downstream 02. The integral 
value of the deflection between sensor 17 output and a reference value (theoretical-air- fuel-ratio 
equivalent output) is calculated, and Air Fuel Ratio Control by the upstream A/F sensor is amended 
based on this integral value. Below, Air Fuel Ratio Control based on the upstream A/F sensor output 
of this example and a downstream A/F sensor output is explained. 

[0038] It is amount of amendments deltaVA/F of an upstream A/F sensor output as a parameter used 
for Air Fuel Ratio Control based on an upstream A/F sensor output in this example. It uses and is the 
downstream 02 about this amount of amendments. It calculates based on a sensor output. Namely, 
the downstream 02 When it is judged that it is appropriate to use a sensor output for Air Fuel Ratio 
Control (for example, downstream 02 after the sensor is being activated and a fuel cut and fuel 
loading are completed, when predetermined time has passed), it is the downstream 02. The 
deflection of a sensor output and a normal output (theoretical-air- fuel-ratio equivalent output) is 
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used, and it is upstream A/F sensor output VA/F. Amount of amendments delta VA/F It computes as 

follows. 

[0039] 

deltaVA/F = KP-deltaV02+KI- (SUMdeltaV02) 
+ KD- (ddeltaV02) 

Here, delta V02 is the downstream 02. The deflection of the sensor output V02 and normal-output 
V02s, (deltaV02=V02-V02s), and KP show a fixed multiplier (proportionality coefficient). 
Moreover, the integral value (SUMdeltaV02=sigmadeltaV02) of above-mentioned deflection 
deltaV02 which calculated SUMdeltaV02 by the approach of mentioning later, and KI show a fixed 
multiplier (integral multiplier). Furthermore, ddeltaV02 shows the rate of change (differential value) 
of deltaV02, and KD is a fixed multiplier (differential coefficient). 

[0040] Namely, upstream A/F sensor output VA/F Amount of amendments deltaVA/F Downstream 
02 It is determined by the PID (proportion, integral, differential) processing based on deflection 
deltaV02 from the normal output of the sensor output V02. Here, KP, KI, and KD are the gain 
constants of** feedback, and are determined by experiment etc. here ~ proportional KP-delta V02 
and differential term KD- (ddeltaV02) — drawing 1 (A) the thing for amending transitional 
fluctuation of the upstream A/F sensor output shown by deltaPD — it is — integral term KI- 
(SUMdeltaV02) — drawing 1 (A) the upstream A/F sensor output shown by deltal is steady — 
shifting (for example, steady-state deviation produced by secular change of a normal output) — it is 
for amending. 

[0041] Furthermore, a control circuit 10 is above-mentioned amount of amendments deltaVA/F. It 
uses and is upstream A/F sensor amendment output *VA/F. It computes as *VA/F 
=VA/F+deltaVA/F and is output *VA/F after this amendment. An engine's fuel oil consumption fi is 
computed by the approach of using and mentioning later. 

[0042] On the other hand, it is the downstream 02. When the sensor is not being activated and 
predetermined time has not passed, after a fuel cut and fuel loading are completed etc., Downstream 
02 When it is not appropriate to use a sensor output for Air Fuel Ratio Control a control circuit 10 — 
upstream A/F sensor output VA/F Amount of amendments deltaVA/F The above-mentioned integral 
term SUMdeltaV02 anneals, and it computes as deltaVA/F =KI and *SUM using value *SUM, and 
is amendment output * VA/F =VA/F+deltaVA/F similarly. Fuel oil consumption fi is computed by 
using. It is because it is more more suitable to have annealed to anneal and to use [ of an integral 
value ] value *SUM, and to use a value for it here for eliminating these effects and expressing only a 
gap ( drawing 1 (A) deltal) of an upstream A/F sensor output, since the changed effect shown by 
deltaPD has joined drawing 1 at the value of integral value SUMdeltaV02 the very thing. 
[0043] Thereby, it is the downstream 02. Also when it is not appropriate to use a sensor output for 
Air Fuel Ratio Control, a steady gap ( drawing 1 (A) deltal) of an upstream A/F sensor output will be 
amended, and an engine air-fuel ratio is controlled near the theoretical air fuel ratio. Drawing 3 is a 
flow chart which shows an example of above-mentioned fuel-injection control operation. This 
routine is performed by the control circuit 10 for every (every [ for example, ] 360 degrees) 
crankshaft fixed revolution. 

[0044] If a routine starts in drawing 3 , at steps 301-305, actuation of changing the value of Flag i 
from the value at the time of routine activation last time will be performed. Here, the value of Flag i 
expresses the cylinder bank which will calculate fuel oil consumption from now on, i= 0 expresses A 
bank and i= 1 expresses B bank. If the value of Flag i is set up at steps 301-305, in the following 
count, the address set of RAM 105 will be performed according to the value of the set-up flag i, and 
an operation will be performed using the parameter according to each bank, that is, in the case of i= 
0, the address set of RAMI 05 is performed on A bank, and the operation of fuel oil consumption is 
performed using the parameter for A bank (this -- a case — the following — count — a parameter — 
having given — a subscript - " — (— i — ) — " - " ~ A — " - meaning — a thing - ** — carrying out). 
Moreover, in the case of i= 1, the address set of RAM 105 is similarly performed on B bank, and the 
operation of fuel oil consumption is performed using the parameter for B bank (the subscript "(i)" 
given to the parameter in this case means "B"). 

[0045] By this, the fuel injection valve of A bank and B bank among 1 cycle (720 crankshaft 
revolution) engines will be calculated by turns by a unit of 1 time, respectively. Subsequently, at step 
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307, it is the downstream 02. It is judged whether the conditions which should amend Air Fuel Ratio 
Control by the sensor output are satisfied. The above-mentioned conditions here For example, ** 
engine's start up is completed [ that ** cooling water temperature is beyond a predetermined value, ], 
** After fuel loading of the OTP loading for after [ start up ] loading, warming-up loading, power 
loading, and catalyst overheating prevention etc. was not performing and the above-mentioned 
loading was completed, predetermined time has passed, ** After a fuel cut was not performing and 
the fuel cut was completed, predetermined time has passed, ** downstream 02 sensor 17 output 
after engine start up — at least — once — reversal (having carried out rich output or change of the 
reverse from the Lean output — ) Namely, the downstream 02 It is that it was judged that the sensor 
was activated etc., and only when these conditions are all satisfied, steps 307-315 are performed. 
[0046] When conditions are satisfied at step 307, it progresses to step 309 and the deflection from 
normal-output V02s of the downstream 02 sensor output V02 and deltaV02 are calculated as 
deltaV02=V02-V02s. In addition, the downstream 02 For every (every [ for example, ] 8ms) fixed 
time amount, the AD translation of upstream A/F sensor output VA/F (i) of the sensor outputs V02 
and A and a B car bank is carried out, it is read by the routine which is separately performed by the 
control circuit 10 and which is not illustrated, and the newest data are always stored in RAM 105. 
[0047] subsequently — step 3 1 1 — the value of above-mentioned deltaV02 — using ~ the integral 
value SUMdeltaV02 of deltaV02 — the — it anneals and value *SUM is calculated. Drawing 4 is a 
flow chart which shows an example of the subroutine of count of SUMdeltaV02 performed at step 
311, and *SUM. If a subroutine starts in drawing 4 , at step 401, the integral value (accumulated) 
SUMdeltaV02 of deflection will be calculated using deflection deltaV02 calculated by the above. 
Moreover, at steps 403-409, Maximum MAX and the minimum value MIN which the integral value 
SUMdeltaV02 took are updated if needed in the past. 

[0048] Furthermore, at step 41 1, by weight averaging the above-mentioned maximum MAX and the 
minimum value MIN using a multiplier beta, an integral value anneals and value *SUM is computed 
as *SUM=beta-MAX+ (1-beta) and MIN (beta is a constant smaller than 1). Also when the value of 
SUMdeltaV02 is large temporarily last time by this by fluctuation part deltaPD shown in drawing 1 
(A) at the time of routine activation, it anneals, and value *SUM does not change a lot but the effect 
by temporary fluctuation part deltaPD is eased. After the above-mentioned operation termination, at 
step 413, the value of SUMdeltaV02, MAX, MIN, and *SUM calculated by the above is stored in 
backup RAM 106, and a subroutine is ended. 

[0049] After the above-mentioned subroutine activation, a routine progresses to the drawing 3 step 
313, and the variation ddeltaV02 of deltaV02 from the time of routine activation, i.e., the 
differential value of deltaV02, is computed as ddeltaV02=deltaV02-deltaV02 (K-l) last time. 
Here, it is deltaV02 (K-l). It is the value of deltaV02 at the time of routine activation last time. 
[0050] Moreover, at step 315, the value of delta V02, SUMdeltaV02, and ddeltaV02 which were 
calculated by the above is used, and amount of amendments deltaVA/F (i) of upstream A/F sensor 
output VA/F (i) is deltaVA/F(i) =. KP-deltaV02+KI- (SUMdeltaV02) 
+ KD- (ddeltaV02) 
It is calculated by carrying out. 

[0051] on the other hand — the drawing 3 step 307 — the downstream 02 when any one or more of 
the conditions for using a sensor output for amendment of Air Fuel Ratio Control are not 
materialized, a routine progresses to step 317, is calculated at the time of the routine activation to last 
time, and is stored in backup RAM 106 — annealing — the value of value *SUM — using — amount 
of amendments deltaVA/F - deltaVA/F(i) = It calculates as KI and *SUM. 

[0052] Amount of amendments deltaVA/F (i) by either of steps 315 and 317 Moreover, after count, 
A routine progresses to step 319. Correction value *VA/F (i) of an upstream A/F sensor output * 
VA/F (i) = It is calculated as VA/F(i)+deltaVA/F (i). Further at step 321 Fuel oil consumption fi of 
the bank which corresponds based on this *VA/F (i) (i) It is the down counter 108 of a control circuit 
10 (i) by the fuel-injection routine (not shown) which calculates and is performed separately. Time 
amount fi (i) It is set. thereby - actuation circuit 1 10 (i) Fuel injection valve 7 (i) from - fi (i) The 
fuel of a corresponding amount is injected. 

[0053] Next, the amended above-mentioned upstream A/F sensor 13 (i) Air Fuel Ratio Control based 
on output *VA/F (i) is explained. Although there are various things in the approach of Air Fuel Ratio 
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Control based on the output signal of an upstream A/F sensor, it is 02 of a three way component 
catalyst here. In order to utilize a storage operation for the maximum, taking into consideration 
maintaining the amount of oxygen in which the three way component catalyst was adsorbed 
(storage) to the specified quantity, an example is taken by the Air Fuel Ratio Control method based 
on modern control with possible making theoretical air fUel ratio converge an engine combustion air- 
fuel ratio on high degree of accuracy for a short time, and it explains to it. In addition, the applicant 
for this patent has already proposed this Air Fuel Ratio Control approach in Japanese Patent 
Application No. No. 68391 [ five to ]. 

[0054] the air content (air content in a cylinder) mc inhaled by per engine 1 revolution in a cylinder 
from the output of an air flow meter 3, and an engine speed by this Air Fuel Ratio Control approach - 
- moreover, combustion air-fuel ratio [ from output *VA/F (i) of the upstream A/F sensor 13 after 
amendment ] alpha (i) Fuel quantity fc (i) which asked and was actually supplied in the cylinder 
from these fc (i) = mc/alpha (i) ****** ~ ft computes. Moreover, target fuel quantity fcr needed in 
order to make a combustion air- fuel ratio into theoretical air fuel ratio using theoretical-air- fuel-ratio 
alphar similarly (i) fcr (i) It computes as -mc/alphar and they are these differences fc (i). -fcr(i) And 
the time quadrature value xl (i) It is fuel oil consumption fi (i) so that it may consider as zero 
simultaneously. It is determined. 

[0055] Moreover, the fuel quantity supplied in the injection quantity from a fuel injection valve 7 
and a cylinder since some fUels injected from the fuel injection valve 7 adhere to an inlet port wall 
surface is the above-mentioned fuel oil consumption fi (i), although it is not necessarily in 
agreement. This fuel adhesion is taken into consideration on the occasion of decision, above — 
desired value fcr (i) from — the deflection and its time quadrature value of the actual amount of fuel 
supply are simultaneously made into zero — as — fuel oil consumption fi (i) While the oxygen of the 
specified quantity is always stored in a three way component catalyst by controlling, the 
responsibility of Air Fuel Ratio Control can be raised. 

[0056] When a routine starts in drawing 5 , at step 501, output *VA/F (i) of the upstream A/F sensor 
13 amended by the routine of drawing 3 is used, and it is air- fuel ratio alpha (i) from the output 
characteristics of drawing 7 . It is computed. Subsequently, air-fuel ratio alpha for which it asked by 
the above at steps 502 and 503 (i) Fuel quantity fc actually supplied in the cylinder from the 
inhalation air content mc per [ for which it asked from the output and engine speed of an air flow 
meter 3 ] engine 1 revolution, and theoretical-air-fuel-ratio alphar (constant) (i) Target fuel quantity 
fcr (i) It is computed. Moreover, at step 504, it is Above fc (i). fcr (i) Deflection deltafc (i) deltafc (i) 
= fc (i) -fcr(i) It is computed by carrying out. 

[0057] step 505 — fuel oil consumption fi (i) Nominal value fim (i) fim — (— k — ) — (— i — ) — = — {— 
fcr - (- k --) - (-- i ~) - (1-P) - fwm - (- k --) - (-- i --) --} - /(1-R) ~ 

It is calculated by carrying out. It expresses with this example as follows as the sum with fuel oil 
consumption fi (i) and deltafc (i). Fuel quantity fw which adheres to an inlet port wall surface etc. 
among the injected fuels (i) Fuel quantity fc supplied in a cylinder (i) It is the nominal value fim (i), 
respectively, fwm (i) fcm (i) Deflection deltafi (i) deltafw (i) 

[0058] fi (i) = fim (i) +deltafi (i) fw (i) = fwm (i) +deltafw (i) fc (i) = fcm (i) +deltafc (i) Among 
these, it is assumed that the following model types are materialized again. 

fw (k+1) (i) =Pfw(k) (i)-fRfi(k), (i) fc ((k) i) =(1-P) fw(k) (i)+(l-R) fi(k), (i) fwm(k+l) (i) =Pfwm 
((k) i) +Rfim (k), (i) fcm ((k) i) =(1-P) fwm(k) (i)+(l-R) fim ((k) i) fcm ((k) i) = fcr ((k) i) Here, 
Subscript k shows the value at the time of routine activation, and (k-1) shows the value at the time of 
routine activation last time this time. Moreover, in this example, P and R are constants. The above- 
mentioned model type is transformed and it is the nominal value fim (i) at step 505. It asks as the 
above-mentioned form. 

[0059] Subsequently, at step 506, it is deltafc (i). Time quadrature value xl (i) xl ((k) i) = xl (k-1) 
(i) H-deltafc ((k) i) It carries out. Moreover, at step 507, it is xl (i) further. Time quadrature value x2 
(i) x2 ((k) i) =x2 (k-1) (i) +xl ((k) i) It asks by carrying out. furthermore, fi (i) calculated by last time 
at step 508 deltafc (i) xl (i) x2 (i) etc. - a value - using - deflection deltafi (i) deltafi ((k) i) = [ fl, 
deltafi(k-l) (i)+f2, and deltafc (k-1) (i) ] + f3, xl ((k) i) +f4, xl (k-1) (i) +f5, xl(k-2) (i)+f6, and x2 
(k-1) (i) +f7 and x2 (k-2) (i) It is calculated by carrying out. Here, fl to f7 is a constant. 
[0060] nominal value fim of the fuel oil consumption calculated by the above at step 509 (i) 
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Deflection deltafi (i) using — fuel oil consumption fi (i) fi (k) and (i) = — fim (k) and (i) +deltafi (k) 
and (i) ****** — it asks. Moreover, it prepares for next routine activation at step 510, and the 
nominal value of wall surface adhesion fuel quantity is fwm at the time of routine activation (i) this 
time. Rfim (i) A value is used, fwm (i) =Pfwm ((k) i) -HRfim ((k) i) It is calculated by carrying out. 
At steps 51 1-516 It prepares for next routine activation and the value of delta fi (k-1), deltafc (k-1) 
(i), xl (k-1) (i), xl (k-2) (i), x2 (k-1) (i), and x2 (k-2) (i) is updated this time using the value at the 
time of routine activation, respectively. 

[0061] As mentioned above, fuel oil consumption fi calculated by the above (i) Down counter 108 
with which a control circuit 10 corresponds at the drawing 3 step 323 (i) It is set and fuel injection is 
performed. Thereby, highly precise Air Fuel Ratio Control becomes possible. Next, the integral 
value SUMdeltaV02 anneals using drawing 6 , and another example of the operation of value *SUM 
is explained. 

[0062] At an above-mentioned example, it is the downstream 02. Although the weighted average 
with the maximum of the integral value SUMdeltaV02 of the deflection of a sensor output and the 
minimum value was calculated and annealed and it was used as value *SUM, in this example, it 
anneals to the integral value SUMdeltaV02 calculated this time and last time, and value *SUM is 
used, and it is *SUM= l/n{(n-l) -*SUM + n-SUMdeltaVO 2 

It is asking by carrying out. That is, the point which has adopted the value which weight averaged 
*SUM calculated last time and SUMdeltaV02 calculated this time using the multiplier n as *SUM at 
the time of routine activation this time is different from the above-mentioned example. By the 
above's annealing and adopting a value, like the above-mentioned example, it can anneal, effect of 
temporary air-fuel ratio fluctuation ( drawing 1 (A) deltaPD) to value *SUM can be made small, and 
a gap of the reference value of an upstream A/F sensor output can be amended to accuracy. 
[0063] The downstream 02 for which it asked at the drawing 3 step 309 in step 601 when the 
subroutine started in drawing 6 The integral value SUMdeltaV02 of deflection is calculated using 
deflection delta V02 to the reference value of a sensor output, subsequently, at step 601, it calculated 
last time, anneals, and anneals at the time of routine activation this time using a value, and value 
*SUM is calculated by the above-mentioned formula. Moreover, like the above-mentioned example, 
SUMdeltaV02 calculated by the above and *SUM are stored in backup RAM 106 at step 613, and 
prepare for the next count. 

[0064] Moreover, the value of the above-mentioned n which carries out raw and which is used for 
the weighted average of a value is made about into n= 8. In addition, although the case where an 
above-mentioned example applies this invention to the V type 6-cylinder engine which has a start 
catalyst ( drawing 2 , 12 A, 12B) and the Maine catalyst ( drawing 2 , 16) is explained, this invention 
is usable also to the engine of other configurations. 

[0065] Drawing 7 shows other examples of the configuration of the engine which can apply this 
invention. For example, drawing 7 (A) It is a configuration in the case of applying this invention to a 
V-type engine without a start catalyst, the upstream A/F sensors 13A and 13B are formed in the 
exhaust manifold of each bank, respectively, and it is the downstream 02 to the exhaust manifold of 
the Maine catalyst 16 downstream. It is the configuration of having formed the sensor 17. 
[0066] Moreover, drawing 7 (B) The example which performs exhaust air clarification only with the 
catalytic converters 12A and 12B which did not form a catalytic converter in an exhaust manifold, 
but were formed in the exhaust pipe of each bank is shown, drawing 7 (A) ****-- the upstream of 
each catalytic converters 12A and 12B, and a downstream side — respectively — the upstream A/F 
sensors 13 A and 13B and the downstream 02 The example which has arranged Sensors 17A and 
17B is shown. In addition, it is the downstream 02 in this case. It is also possible to prepare only one 
in an exhaust manifold rather than to to form a sensor in the lower stream of a river of each catalytic 
converters 12A and 12B, respectively. 

[0067] Furthermore, drawing 7 (C) The configuration in the case of applying this invention is shown 
to the engine of a serial cylinder mold. Thus, this invention can be applied to the engine of various 
configurations. 
[0068] 

[Effect of the Invention] According to this invention, as mentioned above, while calculating the 
parameter used for Air Fuel Ratio Control by the upstream air-fiiel ratio sensor output using the 
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integral value of the deflection of a downstream air- fuel ratio sensor output and a normal output at 
the time, usually When it is not appropriate to use a downstream air- fuel ratio sensor output for Air 
Fuel Ratio Control having calculated the parameter used for Air Fuel Ratio Control using the integral 
value of the deflection memorized beforehand — the time of engine start up ~ fuel loading, 
immediately after a fuel cut, etc. — an air- fuel ratio — accuracy — being controllable — exhaust air — 
aggravation of description can be prevented. 

[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is drawing explaining an operation of this invention. 

[Drawing 2] It is the example which shows the case where this invention is applied to a V type 6- 
cylinder engine. 

[Drawing 3] It is the example of the flow chart which shows Air Fuel Ratio Control of this invention. 

[Drawing 4] Downstream 02 It is the flow chart which shows an example of the deflection integral 
value arithmetic subroutine of a sensor output. 

[Drawing 5] It is the flow chart which shows an example of a fuel-oil-consumption arithmetic 
subroutine. 

[Drawing 6] Downstream 02 It is the flow chart which shows another example of the deflection 
integral value arithmetic subroutine of a sensor output. 

[Drawing 7] It is drawing showing the case where this invention is applied to the engine of a 
configuration different from drawing 2 . 

[Drawing 8] It is drawing for explaining the general structure of an A/F sensor. 

[Drawing 9] It is drawing showing an example of the output characteristics of an upstream A/F 

sensor. 

[Drawing 10] Downstream 02 It is drawing showing an example of the output characteristics of a 
sensor. 

[Description of Notations] 

1 — Engine body 

2 — Inhalation-of-air path 

3 — Air flow meter 

7 A, 7B — Fuel injection valve 

10 — Control circuit, 

12 A, 12B - Catalytic converter 

13 A, 13B ~ Upstream air- fuel ratio sensor 

1 7 — Downstream air- fuel ratio sensor 

[Translation done.] 



http://www4.ipdl.ncipi.go.jp/cgi-bin/tran_web_cgi_ejje 10/16/2006 



JP,07-197837,A [DRAWINGS] 



Page 1 of 5 



* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 
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#»!LTV>ftV^»*4Jf, Tflftffl'JO* -fe^ajASrffi 
«Jt«»Pk:«v^*r. fctffciSTftv fftlttlllB 10 

1 Ott±SHWA/F"fe^W*Vi/r OtEtAVi/p 
±ia«^SUMAVo^44Ltt*SUMS:f^ 

T 

A Vi/f =K I • * SUM 

tl-CSffil, n«Hr*|]EUA*Vi/r =Vwf + AV 

^4SH*SUMS:ffl^50li a^fiSUMA 
Voii#0«[KB:, BlKAPD-e*bfcSBib^»» 

/Fir^ffl^Tft (Hll (A) A I) <Dfy&&-p\a± 20 

ft* tfi?rffli^^ x oaw/f^fe-c**. 

[0 0 4 3] rftfc<fc0, TSEffiJOt *^lMU*Sr2fl» 
Jt*J»^ffl^5 r i ^3SS T?ftlMfr&fc: t , ±St« A/ 

F-fe^*a*«)j6*wft-r*L cm KA) a i) hates 
fts^Kfto, mM&mittemtfa&m&iEmzfflmz 

a— *-**-h 'f-^tt. MffBKl Oirj: 

9, ^^Ilk-JtEHEft («*.tf, 3 6 0*©) \zm 

n$fts 0 

[0 0 4 4] B3fc:*5V v rA'— 30 
^fy/3 0 1^?>3 0 5-eit 7? 7 i cofeSrStHU/u 

^V^Sr*L, i=0ttA^v^Sr, i = 1 ttB'*:*'* 
^r^-To y ^ 3 0 1 3 0 5 t7 7 ^ i 
!££ft6£, KT^ff*-e«:K3e*nfc7 9^ i <D\m^ 
J&CTRAM1 0 SOTK^ty h r ft toft* * 
ft^fto/^^ tuft Cfc^/-* Sr«v^-c*llL^asr. 
fttoft£ Q -Tftto^, i=oco^^ii, A/^v^fflK 

RAM105^TK^t7h^^ A/^>-^/B<D 40 

^9>-#tfflv^T«1sH!»it*^«3l^«toft* Ci<d 
*g\ EtTOfW-C^9^-*fcftUfc«* "(i) " B 

H\ iattHB/<y^ffi^RAMl 0 5<DT K^t y V 
tfSfrtoft, B^y^ffl^y^- ^Srfflv>Tj^J|sfRittfi 
<0«JM*fTtoftS (r<o»S\ '<?*-*fcffbfc«* 

"(i) " li " B " SrSc*t"5) o 

[0 0 4 5] rft^iO, iHit^^^ (^s^tt 

#^ft^ft-0i"o*Sfcff**ft5wi:^ft5 o * 50 
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* ^Jfcfffl»<0*jE«rfT 5 ttv^^ 
J»»Jh<0fc»^OTP**ft^O^»i||*^|ltT*^ft 

SftflSO, tyti7{U^m<i:<)-gSte ^ 

■rfttot>T8K«o, -fe^*fiH!bflsbfct*ll»*ftfcr. 
fc) 9, ^ftfeO*#3J*^»j«ScUfci:#fcO* 

^T5/y3 0 7^b3 1 5d5Hfl$ft5 0 

[0 0 4 6] XTy73 0 7T?*#*Sj*Stbfci:#K 
tt, ^yy^3 0 9KSB*T««O,-fe>"!Hfl*V 0 ««) 

A V 0 1 = Voj — V02 s 

£LTff3?£ftS 0 ft*5, T»f£ft!lO: •fei'itttiaVoiX 
t/, A, BM^^^^-baEfflJA/F-fe^ttl^Vi/Pt ,) 
tt. SU^#J»(HlKl O^J;5||ff*fta0^bftvvu— 
^KJ:?), — ^Htt («itf8msS) tCAD^m 
b"C«*ii*ft, RAM 1 0 5 IzmtJkmn^flfifc 

*fl£ft-CV*2>o 

[0 04 7] ^^X^y^S 1 1 Til, _bfB AV 02 W 
feSr/Hl^T, AVot^a^ttSUMAVoitt^iJL 
ffi* SUMriSfHUSftSo B4tt, ^fy^S 1 i~e* 
*T£ft3 SUM A V 0 * £ * SUM^fHof^-fy 

»w±!9*«)fc«ftAVoiSrfflv^-c, mm<o9ism mm 

m SUMAVottfW-JUCaFftSo ^7^4 0 3 

H4 0 9T1t ifi*lc:fl|^ffl:sUMA Vot^tofcft 
*«MAXi*/WlMI Nt^StciSCTJElSfSft 

[0 0 4 8] $ 1 1 "Ctt, ±E**ffl[ 

n <b J: *9 . ffjMtoft*LtE*SUM*t* 

* SUM=i3 • MAX -h (1-/3) • MI N 

^Ltgffi$n§ (etti J:9/hSv^jHft) o r.ft(cj: 
5, ^Jxfi, Bl(A)l:*Lt«»»APDl:J:5, tt 

0^1— s um a v 02 < 

iotv^i 5ft»-&^t, 4*Lfi*SUMIi^< 

aj^-r, -^pwft^tfj^ APDias &mm$u $ n 

5o ±IBSi*j»Ta, ^7^/4 1 3m ±1E^±9 
tf^L/c, SUMAVoj, MAX, MI N, *SUM(D 
fitt^ y ^ 7 y AM 1 0 6 left* S ft, ^zfjV—^ 

[0 0 4 9] ±|21^/U— ^*fTf£, /u— ^^ttg|3 
^7^3 1 3^a«*, mW^— ^^UtrNF^bOA V 
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d AVoi = AVoi-AVot(i-n 

7 ^M'nm<D AVot comxfo 5o 

[0 0 5 0] ^^5/^3 1 JiEfciOW- 

MEbfcAVot, SUMAVo^ d A V 0 2 coftSr/f^T, 
iSSfflOA/F-fev^Ui^Vi/FCM <^«iES:AV 4 /FCi) ** 
AVi/p ( „= KP-AVot+KI- (SUMAVoJ 
+ KD • (d AVoi) 

[o o 5 i J — [gs^^^s o 7^ T8fcffiSo« 

*t«*SUMO«Srfflv^IItAVi/F Sr, 
A Vi/f 1 1 ) = K I • * SUM 

[0052] f=fc, ^75/^3 15, 31 7<DV^tb^ 
fljEiAVwF..) SrfWSL /v-fytt^fy/S 1 
9 Kit*, ±8IE{aSA/F-feV1^a^C0ttiEffl[*Vi/F(,, 

* V|/F(|) = V A / F ( I ) + AV|/F(I) 

£LTff^£*K Hl^ ^f5//3 2im ^(D*V 

fcBMBf fen ^tyhSftS, ;:nfc:.fc?K IEKjIhISS 
1 10(i) ia!9W«lt#7(i) ^?)f i (i , fcffiS 

[0 0 5 3] tfclC, ±|SCO, WjESiXfciSEiWA/F* 
>1M 3(i) (Offl**V,/F( i , i^S<5<S«RJt»J»^o 

.-»^<^Jt#J»i£fc«|Sri:o'CRM-rs. ft*5 % * 

mmmxnmm^ 5-68391 >rgti- - 

[0 0 5 4] r^^JMW«*tt-ett* ^r^ci-7<- 

f W(k ♦ l ) { 1 ) = P f W( k) 
f C( k ,( 0 = (1 -P) 

f wm< k» 1 >< 1 ) = P f wm ( 
f c mck) ( i) = (1— P) 
fcmtkMw = f c r ( k > 



( 8 ) 4fHa^7- 1 9 7 8 3 7 

14 

ftfflrtlC«j»Snfc*R!|Sr*f c ( i, Sr. fcm =m c 
/an, tlT|ffl« 0 mtttllltt^KJta r 

n^iWtf c r (i , Srf c r m =mc/ar£ 
UgffiU ^b^if Co -fcr,,) &l>\ -t 

utaf i (i, ^ftjesnso 

[0 0 5 5] *fc. «lSH«##7^&«lt*nfc*R»^ 

SJxS iritis ^Jt*J»<oi£:«ttSrie«)Srt*s-C 

[0 0 5 6] igs^^T/U-^va***— h"t-*i, 
20 xTv^S 0 1 H3<^/u— ^^iCt 9MlESixfc 
±aE«A/F-fe^-!M 3<DK^* Va/f(u SrfflV^T, (3 
7C0ffi^#^^b^*»lta( l , ^m$jx5 0 

«I6S*8H:ar <*«) SUSStftHfrttMS 
nt«»if c ( „ <t> lUtttfcrm k#*m 
SJX5 0 *fc, ^fy^5 0 4-Cli±Ef c m £fc 
r ( n £<£>filii5 f C(ij 6fc (i ) =fc (l) — 
30 f c r ( t , t Ugffi^Wo 

[0057] x^r^s o mmm^mf i <i, 

CD / imiD ^ 

f im ( k)(i) = { f c r < k ) < i) — (1— P) f wm 
(k,(o } / (1-R) 

n»ifw (1 , , »Urtl:«»Sn5HsHf c 
(i) tt, -tJx-PJW im (i ) „ fwm ( i) % 

f c m ( i ) 6f id) , 5fw (i) \ 6fc (j) 

40 t<omt UTWTcoJ: 7l^ttv^ 0 

[0 058] fid) =fimd> +6fi (i) 
fw(i) = f wrri( i ) + 5 f w< i ) 
fc(i) = f c mt i ) + 6 f c < i j 

id + Rf i(k)(i) 

f W(k ) ( i ) 4- ( 1 — R) f i ( k) ( i ) 
k ) ( i ) + R f i rri( k ) ( i ) 

f wmikjti) + (1— R) f im ( k)(i) 



( 9 ) 
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0 5t?tt/ $-JvHfcf i mi.) ffi±^<0^t LT 

[0 0 5 9] ftl^f^y5 0 6-C1t 5fc (i) CO 
^a^fflx l (i > 

6fi(k)(j) =f 1 • 5 f iik- 
+ f 3 • x 1 ( k ) 
+ f 5 • x 1 (k - 
+ f 7 • x 2 (k - 

[0 0 6 0] 77^/^5 0 9X11 ±|ElC±9*:«>3t«S 
^iftttS^/ S-JvHKf i m ( i, tfiiSf i m 

fi(k)(») =f imikid) + 5 f i < k ) c t ) ^ t"C 

^UtTi^ii^T, ffiffi#^i|sfS:oy s-JvHta^ElA' 

-f^tf^f wm (i , tRf imm ir^ffiSrJHV^ 20 

f wm ( i ) =P f wmiiMi) + Rf immm t L 
Tti-*$n, 11H5 1 6T1t »CH3(D/U 

-fyntr^ixi:, 6fi(k-u > afcu-ixn, 

xl(k-i)(i)^ x 1 ( k - z > ( i ) ^ x 2 c k - 1 ) ( i > n x2 

4t4t*f ico Us 03^75/^3 2 3 "eftHWIllKl 0 
^n^^^^l08 (i , l:tybSft,«5 30 

^TIBi:*S 0 06£^T«#ffiSUMAV O2 O 
fc* Lffi* S UM<oSt3»^>Sijo3a6«ISrtiiM-f-So 

[0 0 6 2] _ba£<O||J60IJ-ett, TSWROOt ±^VmJ3 
<DMM<Dm&m S UM A V 0 2 <0**fi £ */MS t <D%m 
5pJ§lSrff3iL-C**Uffi* SUMi UTteJH L"Cl\fc 
i*S, ^HJHW-ett, ^Elth^Lfc^fltSUMA v 02 t 

*SUM = 1/n { (n-1) -*SUM 4- n • S 
UMAVoj) 40 
tLX#tbX\,^o -tftii-hs Lfc* SUM£ 

^HfHI t/cSUMAVo^ n ^rfflV^TAflfi 1 ?^ 

UfcilMr^IB/u— ^vjltT»«>* SUMi LTgUHLT 

«* SUM^»t5-»»4S«B:«lll (HI (A) AP 
D) L"C\ -b^fllA/Fir^^fcti^coS 

[0 0 6 3] 1216 K*3V^"C^^^— hi" 5 
7X5/^6 0 im i3^T>y^3 0 9T^ 50 
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xl(k)(M = x 1 < k - n < i > +5fc(k)(i) h L 
*^c, ^f5//5 0 7tttll:xl {1 , <0«PBB«^ 
ffix 2 ( i) 

x2 ( k)(i) =x2(k-i)(n +xl(k)(i) <i: LT* 

*b*x^o sek, ^75/^5 osm stfia^-eic*^ 

fcf ii.i , ifc ( ,i , xl (i , , x 2 ( u *^ffiS: 

/BV^C«S5 f i (,» t)K 
Din + f 2 • 6 f C(k-n(i) 
( i ) +f4-xl(k-i)<n 
t)(i)+f6*x2(k-i)(i) 
% ) ( i ) 

fc. t««o, -tviMa*^a£!(iffl[fc*ri-5«iSAVo. 

Srfflv^T036^fl|»i[SUMAV O t*«f|-***b, ftv^ 

ff»$n^ 0 ±|Sfc:J:9tWLfcSUMAVot i: 

* SUMirttWJe<^|lllSMi:IS«, ^fy^6 13t?^ 

[0 0 6 4] ^tzi s ±m^u&<D^umw-m^m^^n 

timt±s *WH*r* h***y* b (02. 12 

A, 12B) ^^^f^t^D^f (02, 16) 

VI 6 «flf«IH^ar^ Lfc^Kol *T JMf LTV> 

[0 0 6 5] 0 711 *«WSr»ffl^TIB*«BB^«lJ«^ 
ftfe<DMSr*bTV^ 0 f^JiH 07(A) 

ffi&x&> , #^^^<o#«i-r^*:/uKfc-tix-pn±aE 

WA/Ftyfl3A, 13B&rl£{j\ ^^fy^rt^y 
^ h 1 6T«E«^*-&#ft»^T«E«O t -fc^-frl 7£ 

[0066] £fc, 0 7 (b) nm&m^mztikm* ^< 

^12A, 1 2 BcO^-eWa^bSrtT^MSr^L-CV^ 
So 0 7(A) -Cil #*»3y/Wl2A, 12 BO 
±*«iT«««fcte**tW±8l«A/F-fe^l 3 
A, 1 3 B^I> + T^fiyOz tytl7A, 17BS:iE» 

tt#ftfe«t= # 1 2 A, l 2B^TSi:WfM 

sr tt>prie-c*)*o 

[0 0 6 7] ^^tw, 0 7(C) ft, K?iJ«l«a^fl|BBI- 
[0 0 6 8] 
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[El 2] *^W*VS6fttt«Bflfca^Lfc*&«r5H- 

[03] *&w<nQmit%m*^-r7v—3-*— vnm 
[04] Tiffio, -t^mtKommm^mmw^y^ 

[0 5] «SW»lt««JI*^u-^^«)-«ti5%i-7n 

[0 6] Tofcfiich ±^mti(ommm^mm^y^ 
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[0 7] #3§BJ£:0 2 t ttgiJwfllj&roasiHKigffl Lfc» 
-&S:^1-0T*fc5. 
[08] A/F-fe^O-«tt«J6SrlftWJ-5fc*OH 

[0 9] ±5ftffilA/F-fe^1»-«©ttJ*#14ro— 0tJSr^f0 
T?*>5. 

[010] TsfcflVJOt -fe>"^©ia*«H4«)-«Sr*-*-H 

10 [flFtORfl] 
1 ■ 

7 A, 7B-«*Wt## 
1 0-fH*P[sIlg, 

12A, 1 2 B— te^E^i"*— * 

i3A, i 3B-±mm?smit±^ 

1 7-TMffiiJ^BJt-fe^ 



1] 
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IW\2 ] 



[124] 



1 "«M*tt 

12A. 12B. Ifr-att^V/T-S 
13A. 13B-»_b3fE«ffi«ifct>^ 




( START - *) 



SUWVoj —SUM *V 02 + AV 02 




j — j M »mg I 



|YES J«» 



MIM-^-5UM A Vo2 



411 



|*SUM^-MAX-Kl-g)MIl7 | 



SUMAV 08 , *SUM. 
M A X. M I N£ 



( RETURN ^) 



[BI5] 
( START 



^501 



f c iii-mc/aai 



T 



,502 



f c r ih-m c / 6. r 



V503 



j ; 4 1 Jos 

\f i m w> <i,— (for ik) ri» — C 1 - P) f wm <„, tt) > /(I -R)[ 
J X 1 cm ct>*-X 1 4K-o <i> g f c cki ui f -" 506 

X2o«>iii-X2 ck-i> th + f c <«o iii 

i 1 JOB 



[06] 

(" START ) 
I 



,601 



*SUM— -^{(n-IJ-* SUM-fSUM^yQ 



^611 



SUMAVO !t *SUM 



-613 



( return") 



*n«> <ii*-f 1 • 0 f i m.ii ,ii + f 2 . & f c (K . n €iJ + 
f 3 ■ X 1 < R | <j» + f 4 • X 1 cR-ii a, + f 5 * X 1 til + 
f 6 • X 2 <«-ii <>> + f 7 - X 2 «-« a, 



jj 1 w «t> — f iml> nt + ^f 1 W i (ii j ^ 509 



ms] 



51.1 



~ * J 

f W m ii> —P f w m tn ii) + R f I m m j^J ^^ 





I f 515 


l ,512 


X 2 tv-ai <t>*-X 2 ck-m ci> | 


S f I CR.ii Cfl*-^ f 1 (K) (Jl 


, * c2* 


1 ,513 


J X 2 m-M ii>+— X 2 ckj <i> j 


X 1 m-ai cf»*-X 1 w-ii <J> | 


( RETURN} 


I rSK 


X 1 m-i> ci>*""X 1 <mi tit j 
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